ft 

fo&M ft, %M A^-^t^f-^ 

ax#*]-#^«]W> £.&ft£.fcJLM, 
x#i» mftft&&* teXb&M fcfi* + 

££££ 

$&fc, &##^x^3M£. mft&M$^%.&W&&^ 

^^w^, #^£to&&&&imto&MMft. m 



&&&& sol-gel mtmit&%%fakM,*fiii£A, 4fc#*J#lHt-S-4.*E 
X & , 4s.$L4>M tf)2L& & tiLS-foifl^U i* JMtfr m * i£ * P^ 

^f-'iHA^r^^f-^i^i ffiafofl^ ax#*jt &ti&&> ax# 

feJfe&»&#6#*##-&. E*T* tt#i±i&» 
*Ji4.irtiMt*h a*4UMM*K & 



t-JWrffci, i£^rn/&. fc^tt&.fc'&tfl. 

tf. #.^J^Qfl^itj^-^t^#«^#^, R-COOH, StU^ 

fo, %-&&toJfc^:mbil®&: 7K: 0. 1-99. 87; R-COOH 4*?: 0. 01-40; Si 
4^: 0. 01-30; £vRJt: 0. 01-30; tfyf- &Mfr#i&>fa&ft&, -£ttt R-COOH 

R-COOH fcJKSfc*^ (^4t&«^«)^/A*^^^A^#*J.^/il* 

* &^4& £ fc&JkgL&m titer & >&^Mr 3 « A. 

r-cooh »#m*^^/A*^r^*»/A**^St^*b, &j&*;MbMt 

7 Jc^ r-cooh ^^BI^^-f^/A^^^^ . ^i^MrJIik^-i, 
fa R-COOH fr/iUW±£4fc + 2&lf- R-C00H *U^^tt*^T+ R dM8 

0. 01 - 30%. 

tf&tt*>Mfr#fc^fc#*. #+0raLtt£vfcJfc#4fc, 414, 4$. te» 

#L 4i, 4&, 4&. 46. 46, 4A, #. 4£, 41. 4£, 4IL 46, 4a, 4&, 
IE, 4K 4£, ^l, 4£, 48, 4fc, 4#, ft, 4£, 4a, 4^, 4/fc, 
4fc, ft, 4f, 4T, ft* 4a, 40, 4£, 4fl& fa^% <Hi^>i&„ 

ft i£#*yMH£&Hfc&>fc. &t#ri£# R-COOH #~#&--#iXJl, 
*4fr*^*£*>MH*fc^4fr*^*ti 0.01-40%, *+«RM<. 

lfri£tt*>fcft#*^*Mfc)fc. £t#Ti£<ft R-COOH #iMt§£, 



/ 

x&st z,$l. aM&fifc. fflk .5S£, Sfc* 

UK, -3>iM£, tShULs SL&l s /JteSt g£, 

$;6$U 0^5"^, 4fc*bt^ OPINES, 

*UM$&tf*ffc* ^l^;f«^ Amber lite IRC-50. 

iMMt^Wf^ 0. 01 - 30%, i£6t£^-^/iM-#|££&|£ 
*J**, MiM^lfM. ftfe 

Jk)& cytokinin-O-glucosides ^iMt**^^-, *p£»JI&^&ifr ( cytokinin ) 
(glucose) £&¥j4h&, ti&WU&lnJI&JfifrjlL, I^BtJMflM« 
(kinetin) ia^^M; ^S^#,* OfcJ&£) 

is &#Ui,^4fc^tt&&;ft4Wt; * 0. 1 ~ 6%¥j&&£¥&tt&-j£fr 1 ~ 4%<tf f 
*4h 1 ~ 6^^^if ^ l - 4Ki^f M; A*S&^ 

Amber lite IRC-50 

f &J,M at^*b A # i^ft^^^l^ 



4 



t-Hf&IL ?£#i,0-2 &02-, ^fL7jc, *M.fai&\* 
itftt. fsj^n^, 

fc*MfrT—*frfc£*fr. 3MffL&*£, SMfcWJS* 

a*, &«5#s£s&, slbi, hums* ^.Za^mrm. % 

ft, ;MLtftf£-£&*rt&*»T: 

i&#-g#£; 

%3'£-& cytokinin-O-glucosides #•#-#2*^-?'; 

1 - 4%>^ 0. l ~ WI^|.W$t; 
MiM^f^i~4% o.i~6% «^^TM^i; 

A#4fc&IUfca<.fi.*Ut. ttg^tfttlMftflt) &*,;&LSb^-f-Hfl\ ffi'flhfc 



ti&M, % -J-*»A; >>' ±\k ft fa 

M^^J^^^^m^^M^^^-^^^f:^ 0. l - 3% 
# PVP K-30, ^r^^^M^A^i^^^-^^Am<\, 

%*\>,&&wmw¥ f h*a 

*tmtJk& 0. 5 ~ 5. 5, ^§^tt#^&JMs&£*. 

tTMM-t^ o. l ~ io%, tt&tf *ML# i - 6%. 



( HPMC ) ft R-OH tfc&, &*&M&&,JSL&&fBLfcMM- NH^^^^f 
&2f*Mt (HPMC) ^-f^AR-NH,, 

ft. JbA*JiU*#i*., ^.t&fc&MM, r-f 

& 3£>& f &%~7i St ft it. 

0. 1 ~ 10% , *^A^)7jC: fe&i<,&&&: 
f «-OH)n tfitj^-f: Skfb&IMfc-'tfK 

97: 1: 1: 13*88: 4: 4: 4 E lejflt 

2, ^^-S-^A, *M^A, ^xik*^^ifcjfe. 
ft 

7. ;MLW^i£7ai*itfc* «>M**h fMtflfe, tt***h ^^M* 



8. i-toft-ilM. 

a r^M^uE+^/fitt r-m-nh 2 ^^*#a, spfe^^f Uf*£ 

t(HPMC)^^^J^M.7jc, &a4M&J£# R-M-NH 2 . 
@ 2 0ht.*£.91 1 R-NH 2 -M tftgfa S , Fp f 

#4H t tefaifrM (Cy t ok i n i ns) ^#-#«.^-f — M S . 

St£, &#-S£#, UiHWf &^r> f *^,A 

cytokinin-O-glucos ides (cytokinins # cytokinin glucose Q^-tfity) 
fa, &$iti£^«^&(cytokiniesis), |S|Bt*^r^« kinetin 



8 



^ 1 ~ 4%^ 0. 1 - 6%tf Jfci5&¥ 4Mf *M-tfi&^#, 

; A -f-f # 'J* tf£v* * ^#05 % ^ A; 

% ph mtmm^, ^m^^^at. 

b &4W*^iL&$£>&: 

^{mk%^^^^%^ : ^) ^^ii^\^^%^r 0. 1 ~ 
3% ^ 0.1-100%^, iL^fciliL^(#>sm^a^#lBt)4^^^ 

-*t«L«*Ji«L^ 100%, © f Mfi*^ e,#4fcjjfr&#, t>^r 

A H^X^Mk T *4MU* Alt ******* 

0.1-3% PVP K-30, % X&rt4$ftAMfci> { ]*A&MtoM.%% 

1~4%4 0.i~6W^^if|.W^, 
Mi^AWTM i ~ 0. l ~ W^aTMWi^, 



?&/sWtkfo% t fr&^&&e J &Mfrfcfa%fr^- , J.PVA-SI-M#^ (if 

ft m : tm%fa u t , ^ *^iLfi mt> # pvp K-30 

$UtJgLM it *J ^ £ t , 0 ateiL& (^7jc) t # # # $ ^ & 

M-tf^ge^-NH, -T &&&«l£<K> $^£vMINfr (&Gto&M*iAto , A 
t PVP K-30 tt*#RM» 

_ti£ PVA &&4iL$,fr* M*,#&-OH) n tt'TflUUfcifc, iL&teitj^-f ttfc 
#^-OH)n tft &;fr-NH, ikfcftM, 

fi&f ****** R-OH fjfti. *^*R-M: 
a £&M,%TAjk$>y ft, 



10 



m^afa&ft&¥&tf%t^fr$-%&& R-M-NH 2 : 

i£&-iU5Z;f/i4»], W^lLiMyr. *t&ftii#£*iij&; 

d #,^^>sf:40iN-, j&ii^iHt^t'&ff,, IHJ^^tt^AA* 

A. 

R-OH &&Jk%1-WL^ M.y^jktm^&fr^'kM*^, te^^^y 

is] *t t -& , # ^ % n&mt&tz 

^A^&^/fl^lE^/fl^; CPS400 ^_t: 



n 



*» CPS75000, CPS ^-fzK* 

M&i/LfrXft^ fti. ^o°a, <Mfc, ;M- >tik, jMfrfe 

mm ^t&8NMfc&, -^#^^CPS400 ^T— 
^*«_®MJi£, » ^ # °£ ID & , Mi^-jtfotfjjkftMJ-. 
^-^iCffliti^ffif^^W HPMC, 4fc,*WJ|S)Ji&*. 

ft vc&fy & & t vx &&&& mh nn.*>/ 

^jit. mojL^m^^^^^A^^^j^nn-fr/^M. 

vx jLftfr , Akm&A& % ^m^jsLM n %it£LM + /* £ ft * -f- , ^ 

4ft £^<fe.4^«feF-&* (if , #r^^n*J;fl^ifr#*ft 

tiL&tXftitM^fr, *#*|5]fcFiLl£4£, i*^**UM&iL&iif, ^fih 
J^MiiW^^At, fiMft&ttif^, *#J^i!ML#*., *A^*J 



12 



##'J^ 5 t^-S-T cps750OO ^ cps400 *|SJ|* 

sox , nox) *ji*Bt ji'j £^#4 2 %ham f t £.%% j f-fi { )Mfl&§ mt, 
x r-nh 2 ji&^#j.,^b^^^^.6t*^#j. 

fejfe. DNA, RNA 4*#tf*M£. if 



13 



WsT#*Jl&**fsr*#-lfeA. &$Jt^&^J.$>T: PVA-^M-NH, 
pva Xffe^MI-tftf**, fr^imMfoti, £At*tffc 

faimntf^, iLfiimXMta*. x^^^/tr- 



14 



•^^k^fXfeAkbfo^fft'M— ^topines^7^,-^0ctopine Family ^ Nopaline 
Fami ly, # + W$L%$L, R-M-NH 2 -#6 iMMfctf ft 

fomt*®tfL®L%$-*&, nfrJ-Mit Cytokinin -5 auxin, ^#^ J f^ 

*L?L&mik, %&2oJj, tiH*.yf&, &&&4*4tfr#J8L*L, ^MfA 
X.&jL*LMta>bik t iUE*f^4Mf#, rt*#lfcJ6*f* 



15 



^^tmfn-^^^^^w^^^, J. r-#-^-m-nh 2 -^-^j 

R^-M-NH,-*^*, ®^*#^^|LA.,-5r^if'J^*.iiA^>*^i|S. 

^t^lMUdl, 4A4^^A^^M^&Ji^ + cytokinins — flj, 
cytokinin-o-glucosides, Xi£;FlM 0 X#.4^#^ DNA ^> RNA 4t^"K* 

*-^&Xj* (:JMfe DNA &^*-Ti£>£tt&$#4»J) , 4£#t*l^ DNA ^ RNA 

£ * isj # t feit&ftR'k-? * ®mt%yj/fc, wk&An 

tf) DNA RNA, ####,4*^ tt#tf&^t 

£ *b f ffcti *f $ * JMt *f *MO& t ***** *tt *f 

*LS.tf**J»*» Amber lite IRC-50* ft*, tii^^l, 
^^{kkm^n-ik&^mhln*> Amberlite IRC-50) , tt^^*>#«t, 

& , * ^ >t & * $ % % 



16 



$ t &&&& $L&^mfc>&tf & ^¥j^m^ s & # , i±>i- 

*»te^*^» f-M&fcmt, -&M4<M$h* f-^^lA-WAMt^M, 

^i>'f£&^, fti&£-M£.;t, /ifc^]/**^. -ti£#. 

MB, >£^#^J5U2 Hil ID ;U3UUi A,,sus 



17 



4*. £.&6 ( ]4cZ.te.#Xte.#t*f, ■ s ru*\ft&&&£:M,#i&4t. 2L#**f 

it " 6 " ^ 3! & *l -f-f , 0 &£HMi 1*1 #f 1 1 , &&T> 

W.^'lttSi'fl^^^fi. H^T^'featWX^W DNA RNA, * 

#,££##01, •r#7#DNAif» RNA fl#£&&t &>*&T 
DNA RNA £&WXflm&&&tfjitML>\±, AijMtA^tf DNA 

W###MWit^, #r^^$iM& DNA ^ RNA £##F£,,& 
ij#^>iA,l.WM^,SARS 4£#6£# 

*^titf«**##Jfe*jA£ji, 45 Atei&£ 

f -f A g & t , ^A#. t I s ! &J&&£^*hA#&& , « a& 

utm^ia.&£2LJkt®ffc%&* dna, rna #3t#], dWftttfitMT 

tMH&ti £ A# fr* T , 4ajfc»« f TbJftfr&MiiTtTk, 

fMW. *a-Ml, W1^7;^^ifiW^ 

*.ltA*^T*i*«.+ , DNA, RNA#^£_t© 



18 



4MSU -*t*»i± sol-gel %kJ&&ft&%tfa&M,*fci£&, -ft##]#i± 
titZM&feft^ ^tHP*«.l* R-^&ft^-NH -«6Nt, 
&A^&{n*&3\fifaJL&) ^)*5l^*li^*rilfl. i*Hfc£>& ft 

# ; A * tf^r>& ft >&^&#,4rJI ft f A'A; ^ * 
fcft-f-JML*^. #^AJ*^^>Rft-t, 4lt*i**iM*A#, 

&&#t#*Ufc#K 0-2 &#L3UMIi/fc^^#J-> 1£#C0 2 , H 2 (h 



19 



&#ltt>Mfc, tk^-zy urn frit, -rog/f+sufc^ 

ia^aaue,*.,**!** 

50t\ #i*tayt# 60X##-ftT&;*. £#fL4fc4fcfeJ&. 

m\%AtekM^ ?m%&£&&t&&*ffaft&&&tote£&& f! r 600-c 

T>fo%, $Lmntf$j£) 99%. &%L&>HSL% 60nm 
<JLT. W^^ffc^tajt.^ 800-1 OOOTCiLN. £ 

*$3^S'J£#il*Mfcfc^4fet> Wife, IM^z^ «IU#K» 



20 



ftjUAtJS^rJBL^A^^tt*^. #*b£L 

Amber 1 i te IRC-50) 

@4fc&32. >£t«K Jiii^HMr* 



21 



-ft, /^»5*aAj|.^'i&a*fi4f'jfta, ^a&js-'S 

x 0 



22 



Jlg. f^l*!^ £MM§* 3MW> $l£,#f§| 

*?IT§£> &&*L*fc» SU&#&**M* (PNO) > #Ufc» Tflfr*M£* & 

##&£J'J R-NH 2 , Sl^f,^#^MJ, i4fi-«^iLa, Ttftefl*^* 
^ # g] &&2t%.£#tfA.faSLj)&tttii £ . # 

M. $#**£#*^MF4Wr*A4Mt. 

^^La% *>&A & M fcfc*T/8 -f -f- £» * . 
^^Jfja^'&^MUM^ EL (Organic Electroluminescence) , 



23 



Wit *]4h&*#I&la*R ^ . #'J 6 £ fc&tf 

t?*rft$\A t % JSk. &ft%1&bftft 

|fi_M-*M2%£;fr, *i /B -«r JC-itflRJH-Bt , ^^^R. A 3— 

ft ft ft X m &&4&&$.&#r&%Uit) * # 6 # 
y>ttft&&£-&, ££7^#jU£tt#^tf£>L#. ii^tW^ii-^- 

PVA-^M-NH 2 -^^##-^MM,(^^^^>W), #t£v*«* Ru(2) 
%mtft\,&T 0. 04mol/L# I2*> 0. 5mol/L 
it] Lil, ptfcfe, i&«UMx*b& hv*^*JMfciU£ 

%m%\^$.%^m^%^r^ e) , « h pva %^mm^ 

-ft*m&fatt tl ^&#2r&, *. & &£4MMMfr3Ml>W 

mt%.&-£&ft&Mtt, &%-&¥>%fr^&M%fatfi&nikfa, 
X*f fc> #—*J#£fll. 7^ PVA #;Mht|c&$£#&#-&&£ 

tiUfcfc, &&&-P3'&#, jfcHtlt^^PVA-SI-M^A. -iW^fcafc&tfifc 

A PVA-si-M-f mJs*®m 4"ft'R.il#£.S*-f &^$,^#-t,&# 



24 



Jt£#lft*jt^^f-ftJ0U.PVA-SI-M, ^^T^*ftb^t, &+SI*»M 
PVA T^iSUW'b ^-OH R 7fcft&3.m$fr$1l 

/A PVA-SI-Ca, J&Lj&'fctJM/SI PVA-SI-^-'b^, M^^® 

R-M-NH, , £ + (M 
R-^irM-NH, -<g-6iNt, (@#)!>-i: M #£&^&^T^tII),i£ 
m£-M* NH,-#6SNUi(>£$)aMfr» *bBt5#&&&#, S^^r 

A+fc'fetisu&a., &i*&?4Mf 
A t * 6 # * ft & tb ^j** & /u # $ mi 



25 



4Lfil^JI£S^ 200-250nm. ffi ^^&>1g^bs^^^-^^#^#, teik — 

mm^z^mt^3.$^i^. mv^m dna -^m, dna 

*bt. R-#-#-M-NH 3 -DNA, # + R ^7^^.iL*LS^M, 
^■fctt DNA ?Hfl-ftt**Mfcfc#.. 

R-#-4l-M-NH 2 -DNA ffi^te^ C i*4*^>ML#£*UM$«t5#.^ft*. 
i&i-HMfr&tf, ^^^^-W-M-NH 2 -DNA(e,iL#^)^tl* B TWl» 
^Tiij#-#-M-NH 2 -DNA, lTt?£K ftm&lLfa&fr^J&JL, 
•^M-#-#-M-NH -DNA M^^Uf ^ttIbW6#i 

fcjLfa&d-T M-#-^-Ca-NH 2 -DNA , <£r4 A Ca Ca 

& # jig- & fi**^-*t ft4Mr^4."T ^ . 

£j£*MM£#, itiitAtt*.^*^, £ PVA-SI-M aMMtfKJL 
^D^^jfc^^il*^^,*^^ 80%iaji, jS^Ci*»A 0. 1~3%# 
PVPK-30 #MMt,>iA 



26 



^^^^.tb^*^#]A^«J:, # 350L m&J5L&P) 
^7jc#^@|^i 500L ^^*,^7jc^#i4^4t 20 l,te*J3M£# 

ik^if 500 $ SJ £o X o , *fi 

^^Ht i50cc , jfciL£^iM.tt**Mt. 

^4fC^*lA^*^J:*4fcACPS # 75000 ^|^|fM$i^M 
1 - 4%, 1 ~ 4%l*&il£te&(&/£'*#-C00H HS-^Sfef-^T^^ 

8£);fc 97 - 88% 7M«^&&+,£ 20TCBt,#]&iM^ft.&¥ Mtt 

$-&%*i*>1&i&&M l *T 1~3%<K) 0. 1 ~ 80°/o^t^^tiSl^t^^^^ 
PMM l 

St 1. 30% 

1.30% 



27 



7jc 90. 6% 

t$MM 3.40% 

3.40% 

J:itfc^r*tf £>f:&4 CPS 100 J. CPS 240 4lfi]il#|i>l, 0r)*£ 

0-2 j&fc*t*J*-f-^*f-4.jL^*^— fe, 4A£-f 

100 £ -ft 
2 A 
2 A 

6— «r 0. 3% 

^^uNfr/^fl % j ?ui$imB-m*>'frt 0-2 ftft g^- 

3 

7jc 94% 
§£ 2% 
^ft|.fM$i 2% 

3% 

%mjL& : &vx o. 05cc ^w*^r^-fA^>MLa&, ^ 20 #• 

£*fc#l 4 



m 2% 

2% 
94% 
2% 

PVP K-30 0. 3% 



flfc^iLfiift.^ 0. 05cc rt«i*^5M\&£>Wl«&, ^ 10 #«W3fc 



28 



o. 05cc &mfa&y'fe'TAjB.#L#>&Jk&' ^ lotyftm 

cps400 IfcAtf g^^f &^#*#Jii£le.35riMMfc, jO^^*&'J^ 

M. 

6 

$4£g£ ioot# 

#/ffc*l 0. 35 JL 

0. 05 & 
.f^jc 0. 3% 

tetf&j&i&tf 0. 05cc f ;M&^&1^#&&ffir, # 10 

7 

44 A 

/Jc 721 

«E.flfe4n 44 & 

JuJc 26. 2 dfefh 

itmjzLjZ&a 0. 05cc #SB>$£4f &1^6.,&>&M», # 10 

8 

94% 



it®7K 93% 
*5MfcfiMi.^&&tt& 2% 

(cps75000 |i^) 



*,»#JMAS£#) 2% 

1% 



2% 



29 



fZft&Tf&Zt^' 2% 

t&Mtik&tjiMM 2% 

#.7jc 2% 

itgjyjc 94% 
J)SJt£r&4A 3% 
#J&4& 0. 01% 

3% 

10 

itt^K 82% 
BM^tfUMSifc 2% 
i:^#Sf 4% 

4% 

3% 

*.* MM****) 5% 
11 

fumfc 90% 

HM^It&ttfc 2% 
J!SJ»A(|L*fi±>*) 1% 
>ftfifc$5*»4-iC,*.;Mfc&* (^#— ;k»/0 2% 

2% 

§i£ C£#il*Mt) 4% 

£&#'J 12 

iL®7jc 30% 
&%iM%L 10% 



30 



tiSJ»#L (SUfti±X M >A) 20% 

10% 

JuK 10% 
ll^tial) 20% 



13 



tL®7Jc 90% 
«Ml**t&*m 2% 
cytokinin-O-glucos ides 2% 
m.m.45fr&~£ t % J fa&.£z£r (H^-M) 2% 

-fUK 2% 
tt###DNA, RNA a* 



14 

94% 

B*A^IUS.^tt 2% 

JM&f4Mf-** 2% 
>&&4M*^;UMk£-& (W'M) 2% 
#.7jc 2% 

15 

it)), grMfi'Z 



92% 

8h&**UM$fc 2% 

*lf <tA*#.«UI 2% 
*A&4£&>Mi&$5 2% 

-fUK 2% 



31 



16 



itg7jc , 88.89% 

®k 1.3% 
&fi&¥&tf%£ 1-3% 
i%M£k 7.21% 

1. 3 % 



pva-si-m Mi/u^^f lii^-^. 

17 



7jc 


86% 




2% 




2% 




10% 




2% 







&>±&!Ut«^, £ 600°CT;&^. 
18 

fa&m. 90 m 

*jM£# 10 it 

#,7jc 0. 3% 

_Lii£,^^^>K^m^^^^ 50% 

TflWM. 50% 

19 



32 



^iLM'K (4t.it 
MI-^^Ib Amber lite 
IRC-50 



60% 



3% 
2% 
2% 



3% 



%kfr : &*> 30Mt&*f *ML^ft^#4Mi*> f^^-f 

4$ fa toft ^M£M . *Mfc& *f *m. $ ^ f-^Mfc 

R-NHa , ^A^^^#-M-NH I( ^M^>S,^^)^f^^^X. 
20 

92% 

0. 4% 

2% 

21 

HMfc 90% 
m&&%LM& 2% 




22 



it®7jc 90. 6% 

S£ 1. 30% 

f*tf#* 1-30% 

3.40% 
3. 40% 



33 



PVP K-30 0. 01% 

?K 83% 

xktiL 3.75% 

1.75% 

QJMkikxMMft l. 5% 

S£&^MS£ 2% 

¥ ^ 2% 

it^7jc 96% 

24 



it® tK- 


87% 




3. 75% 




1. 75% 




2% 




1. 5% 




2% 




2% 




« 



PVA-£vfc M-NH r #6 

J. PVA-SI-M *£vfcfc>^) > « -^r* S » Hfe/TM . 
25 



iLi(7jc 94% 

fc4fc4> C 2% 

^ftifMtt 2% 

«Mfc&&flfctt4 i § 0. 4% 



34 



*.* 2% 

&.mt& t ® & &&&& at i' B i . 

26 

itf 7 Jc 94% 

*fc*M** C 2% 

f 2% 

<fctt4fc##Jfc*$ 0. 4% 

*.* 2% 

^caifc + n & Bt i' B i p^^'J . 

27 





9491 




2% 




2% 




0. 4% 




2% 


DNA 





£«'J 28 

foJLM ?K (4UL&>&#>) 80% 
C 2% 
2% 

^&jMSsl*5 o. 4% 

£ 1 6% (^-f ^ m ^ 



35 



7 Jc 91% 
16 3% 

0. 01% 
3% 



£;&#'J 30 
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